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The title tetronic acid derivative, C20H23CIO4, which is a 
spirodiclofen analogue, has two crystallographically indepen- 
dent molecules in the asymmetric unit (7! = 2). The 
cyclohexane rings in the respective molecules A and B adopt 
chair conformations [four C atoms are planar with mean 
deviations of 0.013 (2) and 0.001 (2) A, and the flap positions 
deviate by 0.653 (4) and -0.663 (3) A (molecule ^4) and 
0.642 (4) and -0.643 (5) A (molecule B) from the plane]. The 
furan ring makes dihedral angles of 86.9 (1) (molecule A) and 
85.4 (1)° (molecule B) with the respective benzene rings. 



Experimental 

Crystal data 

C20H23CIO4 
M, = 362.83 
Orthorhombic, Fddl 
a = 36.8219 (15) A 
b = 15.9526 (7) A 
c = 25.9325 (9) A 

Data collection 

Rigaku R-AXIS RAPID 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
T*&, = 0.896, r mux = 0.907 



Refinement 

R[F 2 > 2a(F 2 )} -- 
wR(F 2 ) = 0.095 
S = 1.04 
8661 reflections 
457 parameters 
1 restraint 



0.035 



V = 15232.9 (11) A 3 
Z = 32 

Mo Ka radiation 
/x = 0.22 mm~' 
T = 296 K 

0.51 x 0.48 x 0.45 mm 



35855 measured reflections 
8661 independent reflections 
5087 reflections with / > 2o(I) 
R<„. = 0.043 



H-atom parameters constrained 
Ap max = 0.18 e A" 3 
Ap min = -0.32 e A 3 
Absolute structure: Flack (1983), 

4227 Friedel pairs 
Flack parameter: —0.03 (5) 



Data collection: PROCESS-AUTO (Rigaku, 2006); cell refine- 
ment: PROCESS-AUTO; data reduction: CrystalStmcture (Rigaku 
Americas & Rigaku, 2007); program(s) used to solve structure: 
SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for 
Windows (Farrugia, 1997); software used to prepare material for 
publication: WinGX (Farrugia, 1999). 

The authors thank Professor Jian-Ming Gu for help with the 
analysis of the crystal data. The work was supported by the 
National Natural Science Foundation of China (grant No. 
31101470). 



Related literature 

For tetronic acid pesticides, the central unit of the title 
compound, see: Bayer Aktiengesellschaft (1995). For the 
synthesis and biological activity of the tetronic acid deriva- 
tives, see: Zhao et al. (2009); Yu et al. (2010). For the extinction 
correction, see: Larson (1970). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SI2372). 
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Acta Cryst. (2011). E67, o2804 [ doi:10.1107/S1600536811034684 ] 
3-tert-Butyl-2-oxo-l-oxaspiro[4.5]dec-3-en-4-yl 4-chlorobenzoate 
Z. Wang, J. Cheng, J. Zhao and F. Yu 

Comment 

The chemistry of tetronic acid compounds has been received increasing attention in recent years (Zhao et al, 2009; Yu et 
ah, 2010). Bayer CropScience have developed three tetronic acids pesticides-spirodiclofen, spiromesifen and spirotetramat 
(Bayer Aktiengesellschaft, 1995). As part of our continuing interest in the design and synthesis of the new insecticide and 
miticide, we have isolated the title compound (I). The title compound (Fig. 1) is a spirodiclofen analogue and contains two 
independent molecules in the asymmetric unit (Z = 2). The cyclohexane rings in the respective molecules A and B adopt 
chair conformations [four C atoms are planar with mean deviations of 0.013 (2) A and 0.001 (2) A, and the flap positions 
deviate by 0.653 (4) and -0.663 (3) A (mol. A) and 0.642 (4) and -0.643 (5) A (mol. B) from the plane]. The furan ring 
makes dihedral angles of 86.9 (1)° (mol. A) and 85.4 (1)° (mol. B) with the respective benzene rings. 



3-(7ert-butyl)-4-hydroxy-l-oxaspiro[4.5]dec-3-en-2-one (0.224 g, 1 mmol), 4-dimethylaminopyridine (0.012 g, 0.1 mmol), 
triethylamine (0.131 g, 1.3 mmol) and dry chloroform (10 ml) were added to a 25 ml round flask. Then the mixture was 
stirred and cooled to 273 K. Within 30 min 4-chlorobenzoyl chloride (0.2 10 g, 1 .2 mmol) was added dropwise to the solution 
at 273 K. After the reaction mixture was reacted at room temperature for 3 h, 1% HC1 aqueous was added. The organic layer 
was washed to neutral with water and dried over Na2SC>4 After fdtered and concentrated, the organic residue was purified 
by silica gel column chromatography, eluted with ethyl acetate -petrum (1:3, v/v) to give a white solid (yield 79%, 0.286 g), 
which was then recrystallized from 95% ethanol to give colourless blocks. 



H atoms were included in calculated positions and refined using a riding model, with C — H distances constrained to 0.96 
A for methyl H atoms, 0.93 A for aryl H atoms and 0.98A for the remainder, and with (7i S0 (H) = 1.2Ueq(C) or 1.5Ueq(C) 
for methyl H atoms. 



Experimental 



Refinement 



Figures 




Fig. 1. A view of the two independent title molecules A and B with non-H atom displacement 
ellipsoids drawn at the 40% probability level. 
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3-ferf-Butyl-2-oxo-1-oxaspiro[4.5]dec-: 

Crystal data 

C 20 H23ClO4 

M r = 362.83 
Orthorhombic, Fddl 
Hall symbol: F 2 -2d 
a = 36.8219 (15) A 
b= 15.9526 (7) A 
c= 25.9325 (9) A 

F= 15232.9 (11) A 3 
Z=32 



en-4-yl 4-chlorobenzoate 



F(000) = 6144 

D x = 1.266 MgnT 3 

Mo radiation, X = 0.71073 A 

Cell parameters from 23569 reflections 

9 = 3.0-27.4° 

li = 0.22 mm 1 
T=296K 
Chunk, colorless 
0.51 x 0.48 x 0.45 mm 



Data collection 



Rigaku R-AXIS RAPID 
diffractometer 

Radiation source: rolling anode 
graphite 

Detector resolution: 10.00 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 

r min = 0.896, r max = 0.907 

35855 measured reflections 



8661 independent reflections 

5087 reflections with / > 2a(7) 
flint = 0.043 

Qmax = 27.4°, 9 m j n = 3.0° 

h = -46^47 
k = -20^20 
/= -33^33 



Refinement 
Refinement on F 
Least-squares matrix: full 

R[F 2 > laiF 2 )] = 0.035 
wR(F 2 ) = 0.095 

S= 1.04 
8661 reflections 
457 parameters 
1 restraint 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[a 2 (F 0 2 ) + (0.0399/ 5 ) 2 + 3.4469P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 
Ap ma x = 0.18eA- 3 
Ap m i„ = -0.32 e A~ 3 

Absolute structure: Flack (1983), 4227 Friedel pairs 
Flack parameter: -0.03 (5) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
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between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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y 


z 
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-0.02194(3) 
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0.13048 (3) 


0.1022 (3) 


03B 


0.06396 (4) 


0.16471 (9) 


0.35364 (5) 


0.0471 (4) 


03A 


0.09043 (4) 


0.47091 (10) 


0.22402 (5) 


0.0505 (4) 


OlA 


0.14790 (4) 


0.46113 (10) 


0.33631 (5) 


0.0552 (4) 


OIB 


0.11282 (5) 


0.08114 (12) 


0.46213 (5) 


0.0638 (5) 


C4B 


0.09622 (6) 


0.06880 (15) 


0.41161 (7) 


0.0467 (6) 


04B 


0.00787 (5) 


0.14032 (14) 


0.38558 (7) 


0.0771 (6) 


C3A 


0.10596 (6) 
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0.39264 (6) 
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0.18768 (14) 


0.51548 (7) 


0.0878 (7) 
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0.08012 (6) 


0.15335 (14) 


0.40187 (7) 


0.0426 (5) 


04A 


0.04964 (5) 


0.38007 (13) 


0.25749 (7) 


0.0760 (6) 


C14B 


0.02723 (7) 


0.14902 (15) 


0.34900 (9) 
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0.41041 (15) 
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0.0473 (5) 
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0.0475 (5) 
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C15B 


0.01616 (7) 


0.14247 (15) 


0.29445 (8) 


0.0483 (6) 


CIA 


0.12374 (6) 


0.52220(16) 


0.35084 (8) 


0.0521 (6) 


C1B 


0.10901 (8) 


0.16266 (17) 


0.47698 (9) 


0.0575 (7) 


C9A 


0.13225 (7) 


0.33631 (15) 


0.28790 (9) 


0.0549 (6) 


H9A1 


0.1132 


0.3250 


0.3127 


0.066* 


H9A2 


0.1242 


0.3160 


0.2545 


0.066* 


C5B 


0.12637 (7) 


0.04672 (16) 


0.37402 (9) 


0.0545 (6) 


H5B1 


0.1447 


0.0905 


0.3746 
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0.0575 (6) 
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0.1326 


0.072* 
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0.0672 (7) 
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0.06147 (7) 
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0.0530 (6) 
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Atomic displacement parameters (A 2 ) 
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(81 


0 0273 (101 


-0 0176 (81 

\J .\J l 1 \J \VJ) 


U.UUV 1 yl ) 


(101 


0.0090 (12) 


-0.0066 (10) 


U.UUZU (y) 


(101 


0.0007 (11) 


0.0076 (9) 


O (\C\fsA (\ V\\ 


(111 


-0 0025 (111 


-0 0063 (91 


U.UUUj 


(111 


0 0060 (111 


-0 0014 (101 


U.UUjZ {i-\J) 


(101 


0.0029 (10) 


-0.0108 (9) 


f\ rtl AQ fQ\ 


(111 


0.0312 (12) 


-0.0353 (11) 


— n (MQi (\ v\\ 
u.uzy I \y\}) 


(101 


0.0053 (11) 


-0.0037 (9) 


r\ r\f\ i o sq\ 

u.uuio ) 


(101 


-0.0288 (11) 


-0.0034 (9) 


U.U1UJ 


(121 


0 0040 (111 

\J . \JVJf VJ \± ± 1 


-0.0038 (11) 


U.UUjZ [l 1) 


(131 


-0 0006 (111 


-0 0016 (101 

\J .VJ VJ l \_J l ± \J 1 


u.uu^y 


(121 


0.0012 (11) 


-0.0049 (10) 


U.UUZo (y) 


(111 

V 1 L J 


-0.0012 (11) 


-0.0010 (10) 


U.UUZo {\-\J) 


(131 


-0.0021 (13) 


-0 0096 (111 

vj . vj vj y \j iii i 


U.UUjZ yi- i- ) 


(131 


0 0014 (121 


0 0037 (111 


U.UUjI 


(121 


0 0011 (111 

VJ . VJ\J l l 1 ± ± 1 


-0 0034 (101 

VJ .\J VJ t 1 ± \J J 


r\ r\r\ i r\ nni 
U.UU1U {\-\J) 


(131 


-0.0039 (12) 


-0.0049 (12) 


U.UU 10 {LL) 




0 01 76 H4"l 


-0 0093 C1 1 "1 


U.Ul J^f \L L ) 


(13) 


-0.0008 (12) 


0.0009 (11) 


U.UUZU {LL) 


(13) 


0.0104(13) 


-0.0010(11) 


U.UU4U {LL) 


(14) 


0.0087 (13) 


-0.0006 (12) 


U.UUZ1 {Ll) 


(16) 


0.0004(13) 


0.0135 (13) 


u.uuy / {lz) 


(14) 


-0.0184(14) 


-0.0150 (12) 


0.0003 (12) 


(16) 


0.0047(15) 


-0.0194(14) 


-0.0102(13) 


(14) 


-0.0041 (12) 


-0.0033 (11) 


-0.0027 (11) 


(15) 


-0.0179(16) 


-0.0073 (13) 


0.0042 (12) 


(14) 


0.0073 (14) 


0.0096 (12) 


0.0060 (11) 


(14) 


0.0078 (16) 


-0.0032 (12) 


-0.0051 (14) 


(15) 


-0.0018(13) 


0.0018(12) 


0.0036 (13) 


(15) 


-0.0153 (14) 


0.0002 (12) 


0.0018(13) 
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C1Z£5 


u.uyo jz j 


A AC/1 1 (\ ~l\ 


u.u /uo [I-/) 


a m 17 /i (i\ 

u.uz i / ^i oj 


A A 1 AO (\ C\ 
U.U lUo \ i-~>) 


A AATO (\ a\ 

U.UUZo yi-J) 




a ago /">\ 


A AC IT / 1 /Z\ 

U.Uj 1 / (,loJ 


A A7CQ (~\ ~}\ 
U.U /DO {I / ) 


A A1 1 1 (\f.\ 

U.U1 11 (loj 


A A 1 AO /1 /Z\ 

U.UlUo {i-O) 


A A1 A/C /1 -5\ 

U.UIUO (13J 




a A70 f)\ 
U.U /O (ZJ 


A ACQ Q (\ (i\ 

u.ujjy (ioj 


A A7A1 /I £\ 

U.U /Ul (loj 


A A1 1 A (\ A\ 

U.U1 1U (14J 


A AA 1 A (\ A\ 

U.UU1U (14J 


A AA 11 /I ")\ 

U.UU1 1 (lo J 


1 /CD 


U.U4DZ 


A AQ7 f)\ 

U.Uo / yZ) 


A A/1 Q 1 /I T\ 

U.U4ol (1ZJ 


A AAAT {\ a\ 

U.UUUZ (1 jJ 


A AA7A (\ 1 \ 
U.UU /U (1 1 ) 


A AA1/1 /1 a\ 
U.UU34 {iJ) 


CZUr5 


U.U J Lj \ 


A AO A C~)\ 

U.UoU \Z) 


A AC70 H /1\ 

U.Uj /o 


A AA/1 A (\ A\ 

U.UU^ ( Lh) 


A AAC7 (\ ")\ 

U.UU DZ ^izj 


A AAT7 /'I 7\ 

U.UUZ 1 yil) 




A A/C7/1 (\ 0\ 

u.uo m \\-o) 


A A7Q /"T\ 

u.u /y (zj 


A A£/1/1 (\ f>\ 


A ATA/1 /1 /C~\ 

u.uzy^ (loj 


A AA 1 C (\ A\ 

U.UUIj (14J 


A AA/1 7 (\ A \ 

U.UU4 / (14J 




A AC/1 C /I /C\ 


A A70Q (\ Q\ 

u.u /zy (lyj 


u.uozy (loj 


A A1 Q7 (\ A\ 

u.uiy / (i4j 


A AA7T (\ X\ 

U.UU 1 L 


A AA C Q /1 T\ 

U.UUjj (1 j) 


f| ID 
YD 


U.U m yl) 


U.U /4 \L) 


A AQT C)\ 

u.uyz \L ) 


A A1 AO (\ C\ 

u.uiyo (loj 


A A 1 OC (\ C\ 

U.UIoj (,loJ 


A AA0 7 (\ (L\ 

U.UUo / (loj 


L OA 


A A/1 A/C /I /C^ 

u.u^yo ^loj 


U.Uo4 (ZJ 


A AO TO (\ Q\ 

U.UoZo [Lyf 


A AACQ n c\ 
U.UU J J \ i-~>) 


A AA 17 (\ A\ 

U.UU 1 / 


A AAII (\ C\ 

U.UU 33 ^1 J) 


C19B 


A A A 1 £L f 1 £L\ 

0.0476 (16) 


A AA/1 /T~\ 

0.094 (2) 


A A*7T T ( 1 0^ 

0.0733 (18) 


A A A O *7 /I C\ 

-0.0087 (15) 


AA1*7/1 /1/1\ 

-0.0174 (14) 


A A AT A / I C\ 

-0.0020 (15) 


C7B 


0.099 (2) 


0.0539 (18) 


0.0800 (19) 


0.0233 (17) 


0.0050 (17) 


-0.0001 (14) 


C13A 


0.079 (2) 


0.119 (3) 


0.097 (2) 


0.024 (2) 


0.0287 (19) 


0.003 (2) 


C11A 


0.093 (3) 


0.0528 (19) 


0.134 (3) 


0.0112 (18) 


-0.022 (2) 


-0.0092 (17) 


C12A 


0.074 (2) 


0.085 (2) 


0.094 (2) 


0.0278 (17) 


-0.0163 (18) 


-0.0042 (17) 


C7A 


0.0649(18) 


0.074 (2) 


0.090 (2) 


0.0238 (15) 


0.0024(16) 


-0.0002 (15) 



Geometric parameters (A, °) 



C11A — C18A 


1.738 (2) 


C16A — H16A 


0.9300 


CUB — C18B 


1.743 (3) 


C18B — C19B 


1 .370 (4) 


03B — C14B 


1.381 (3) 


C18B — C17B 


1 .370 (4) 


03B — C3B 


1.397 (2) 


C17A — H17A 


0.9300 


03A — C14A 


1.382 (3) 


C9B — C8B 


1 517 (4) 


03A — C3A 


1.394 (2) 


C9B — H9B1 


0.9700 


OlA — CIA 


1.372 (3) 


C9B — H9B2 


0.9700 


OlA — C4A 


1.461 (2) 


C17B — C16B 


1.388 (3) 


OIB— C1B 


1.363 (3) 


C17B— H17B 


0.9300 


OIB— C4B 


1.459 (2) 


C5A — C6A 


1.516 (4) 


C4B— C3B 


1.495 (3) 


C5A— H5A1 


0.9700 


C4B— C5B 


1.519(3) 


C5A— H5A2 


0.9700 


C4B— C9B 


1.527 (4) 


C20A— C19A 


1.382 (3) 


04B— C14B 


1.195 (3) 


C20A— H20A 


0.9300 


C3A— C2A 


1.330 (3) 


C12B— H12A 


0.9600 


C3A— C4A 


1.493 (3) 


C12B— H12B 


0.9600 


C2B— C3B 


1.336 (3) 


C12B— H12C 


0.9600 


C2B— C1B 


1.486 (3) 


C8B— C7B 


1.515 (4) 


C2B— CI 0B 


1.508 (3) 


C8B— H8B1 


0.9700 


02A— CIA 


1.200 (3) 


C8B— H8B2 


0.9700 


02B— C1B 


1.201 (3) 


C8A — C7A 


1.508 (4) 


04A— C14A 


1.204 (3) 


C8A — H8A1 


0.9700 


C14B— C15B 


1.476 (3) 


C8A— H8A2 


0.9700 


C15A— C20A 


1.380 (3) 


C16B— H16B 


0.9300 


C15A— C16A 


1.383 (3) 


C20B— C19B 


1.379 (3) 


C15A— C14A 


1.473 (3) 


C20B— H20B 


0.9300 


C4A— C9A 


1.522 (3) 


C6B— C7B 


1.515 (4) 


C4A— C5A 


1.531 (3) 


C6B— H6B1 


0.9700 


C2A— CIA 


1.483 (3) 


C6B— H6B2 


0.9700 


C2A— CI OA 


1.518(3) 


C19A— H19A 


0.9300 


C18A— C17A 


1.364 (3) 


CUB— H11A 


0.9600 
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nio A pin a 

CloA — ClyA 


1 1 £*7 (A \ 
l.JO/ (4) 


C1UB — C1ZB 


I.jZo (j) 


C1UB — C13B 


1 CI/1 

1.334 (3) 


/ • i i\ i) pi I n 

C1UB — CI IB 


1 CI A (A \ 

1.334 (4) 


CI jd — CZUB 


1 1 "7*7 /I \ 
l.J / / (3) 


( • i CO 1 /CO 

CI 3d — CloB 


l.jyl (3) 


ppi a no A 

CvA — Co A 


1.315 (4) 


CvA — hlyAl 


u.y /UU 


pn a i in a i 
CVA — hlvAz 


U.y /UU 


pen 

C3B — CoB 


1 on ( a\ 
1.3Zy (4 ) 


pen TTCD 1 

CjB — hl3Bl 


u.y /UU 


pen TTCO 

CjB — hl3BZ 


u.y /uu 


pi/\A PITA 

C1UA — C1ZA 


1.3Z1 (4) 


pi OA C\%k 


1 . J J 1 ^ 


C10A — C11A 


1.536 (4) 


C13B — H13A 


0.9600 


C13B — H13B 


0.9600 


C13B — H13C 


0.9600 


C16A — C17A 


1 391 (3) 


p 1 ,1 D P1D P1D 

C 1 4B — <J3B — CjB 


1 1 O 1/1 Z1 "7\ 

116.14 (1 /) 


P 1 1 A PQ A PI A 

C 1 4 A — <J J A — C J A 


1 1 "7 in Z1 "7\ 

11 1 .ly (1 /) 


pi A p 1 A P/1 A 

CIA — OlA — C4A 


1 nn "70 z 1 z:\ 
lOV. /6 (10) 


pin p.in ( • 1 Yi 

C 1 B — \J 1 B — C4B 


1 no c/i z' i 

iuy.s4 (i /) 


Ain pin PIO 

OIB — C4B — CjB 


1 n 1 l/i /i ~7\ 
101.30 (1 /) 


p i o pin PCD 

OIB — C4B — CjB 


in"7 cc / 1 o\ 
10 /.jj (18) 


pid ( • 1 1) pco 
CjB — C4B — CjB 


111 nn /1 o\ 
113.00 (18) 


p. 1 O P/IO P(1D 

O 1 B — C4B — Cy B 


mo ii z i o\ 
106.31 (18) 


Pin pin pud 

CjB — C4B — CVB 


11/1 m /1 n\ 
114.03 (19) 


pen ( • 1 T > POD 

CjB — C4B — CyB 


111 0 Z1\ 

lll.o (2) 


PO * pQ * p.-} A 

CZA — C3A — 03A 


no c zi\ 
128.J (2) 


( •-) a pi A P,/1 A 

CZA — CjA — C4A 


11/1 1/1 Z1 o\ 

114.14 (lo) 


PI A pQ A p /] A 

03A — CjA — C4A 


in in n o\ 
11 /.10 (16) 


pin p ~> o pin 

CjB — CZB — C1B 


1 m on / 1 n\ 
103.69 (19) 


pin pin p i AD 

CjB — CZB — C 1 UB 


134.6 (2) 


pin p -) T") p 1 no 

C 1 B — CZB — C 1 UB 


121.23 (16) 


PlD pin p-j n 

CZB — CjB — 03B 


129.3 (2) 


p ~) D pid P/IO 

CZ B — C j B — C 4 B 


11/1 1/1 /1 o\ 

114.34 (16) 


pi n pi D p /I D 

03B — CjB — C4B 


1 1 c m /1 n\ 
115.93 (1 /) 


( \ 1 T) pi ,1 I") PQO 

04B — C 1 4B — <J 3B 


122.4 (2) 


Pi/in pi in P1CO 

04B — C 1 4B — C 1 3B 


1 t/; n 
120.0 (2) 


PID p| in P1CO 

O 3B — C 1 4B — C 1 3B 


ill ci / i n\ 
111.53 (19) 


pinA pica pi/: a 

CZUA — C 1 j A — C 1 OA 


1 1 Q Q f>~\ 

us. y (2) 


Pl/l A PICA P|/| A 

CZUA — C 1 j A — C 1 4 A 


1 1 O 1 

116.3 (2) 


pi/TA PICA p| /| A 

CloA — CI jA — C14A 


1 n t> 
122.6 (2) 


OlA— C4A— C3A 


101.45 (16) 


OlA— C4A— C9A 


108.68 (17) 


C3A — C4A — C9A 


115.34(19) 


OlA— C4A— C5A 


108.20 (19) 


C3A— C4A— C5A 


112.03 (18) 



PI ID III 1 o 

CI IB — hll IB 


n n/;nn 
0.9000 


PI ID II] ip 

CI IB — hll 1C 


n n^nn 
0.9000 


( ' f A pa A 

CoA — C / A 


1 cm z/i \ 
1.J30 (4) 


P /" A I I/" A 1 

Co A — hloAl 


n (\nc\c\ 
0.9 /00 


/ • /: a tj/: a ^ 

Co A — hloAZ 


n mnn 
0.9 /00 


PIOD I I HID 

ciyB — hiiyB 


n mnn 
0.9300 


C Id — hi /Bl 


n mnn 
0.9 /00 


C /B — H/dZ 


n mnn 
0.9 /00 


P1TA in ir\ 

C 1 3 A — hi 1 3D 


0.9600 


nil A TT1TC 

C 1 3 A — hi 1 3b 


0.9600 


P11 A n 1 TC 

C 1 3 A — hi 1 jh 


n n/;nn 
0.9000 


pi i a n i i n 
CI 1A — hll lh) 


n n/;nn 
0.9000 


PI | a 1 1 1 | r 

CI 1A — hll lb 


n n/;nn 
0.9000 


pi 1 A hT1 1 F 
v i irt — 1 1 1 ir 


n Qf.no. 


C12A — H12D 


0.9600 


C12A — H12E 


0.9600 


C12A — H12F 


0.9600 


C7A — H7A1 


0.9700 


C7A — H7A2 


0.9700 


C4B — C9B — H9B2 


1 nn i 
109.3 


H9r> 1 — C9r5 — H9r52 


1 n"7 n 
10/. 9 


Cl6hs — CI Id — CloB 


1 i n n zi\ 
119./ (3) 


PIOD 1 ttd unD 

C16B — CI Id — HI Id 


1 in i 
120.2 


/"^i/:r> z" 1 1 Tr> unD 
CloB — CI Id — HI Id 


1 in i 
120.2 


CoA — CjA — C4A 


111/1 Z1\ 

1 12.4 (2) 


z" 1 /; a r^c a tjz A 1 
CoA — CjA — H J A 1 


1 nn 1 
109.1 


A A Z^C A UC A 1 

C4A — C5A — H J A 1 


1 nn 1 
109.1 


f^C A Z^C A UC A 1 

CoA — CjA — HjA2 


1 nn 1 
109.1 


A A Z^C A UC A 1 

C4A — CjA — HjA2 


1 nn 1 
109.1 


UC A 1 Z^C A UC A 1 

HjAI — CjA — HjA2 


1 ni o 
10/. 6 


C 1 J A — C20 A — C 1 9A 


in n zi\ 
121.0 (2) 


pir 4 pint tji/1 a 

C 1 J A — C20 A — H20A 


line 
119. J 


pint p^fi* mn a 
C 1 9 A — C20 A — H20A 


1 1(1 AT 

119. J 


pinn (nnn moA 
C 1 0B — C 1 Id — H 1 2 A 


1 nn c 

109.5 


piftn pnn ui id 

C 1 Ohs — C 1 2B — H 1 2B 


1 nn c 
109. J 


mi a pnn ui nn 
H 1 2A — C 1 2B — H 1 2B 


1 nn c 
109. J 


pidD pnn unr 
C 1 0B — C 1 2B — H 1 2C 


1 nn c 
109. J 


unA pnn ui ir 
H 1 2A — C 1 2B — H 1 2C 


1 nn c 
109. J 


mir> pnn ui 
H 1 2B — C 1 2B — H 1 2C 


1 nn c 
109. J 


p^D pen pnn 

C Id — C6B — C9B 
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1 1 1.4 (2) 


POD UODI 
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pnn POD uodi 

C9B — C6B — H6B 1 


1 nn i 
109.3 


PID POD UODI 

C Id — C6B — H6B2 


1 nn i 
109.3 


C9B— C8B— H8B2 


109.3 


H8B1— C8B— H8B2 


108.0 


C7A — C8A — C9A 


111.1 (2) 


C7A — C8A — H8A1 


109.4 


C9A — C8A — H8A1 


109.4 


C7A — C8A — H8A2 


109.4 
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pn a p/i a a 
C9A — C4A — C5A 


1 1 n c n\ 
1 1U. J (2) 


Pi A n A PI A 

C3 A — C2 A — C 1 A 


1U4.0 (2) 


pi a pi a pi n a 
C3 A — C2 A — C 1 U A 


133.0 (2) 


pi A PI A P1AA 

C 1 A — C2 A — C 1 U A 


111 H /1*\ 
121. / (2) 


P1"7A no A P1HA 

CI / A — CloA — C1VA 


m i n\ 
121.1 (2) 


P1"7A PICA P11A 

CI /A — CloA — C11A 


ny.2 (I) 


P1HA PIC A P11A 

C1VA — CloA — C11A 


1 1 n /:/: /1 n\ 

iiy.oo (iy) 


pid p 1 no rnn 
C2B — C 1 UB — C 1 2B 


ill /:i / 1 n\ 
111.03 (iy) 


PID P 1 AO P11D 

C2B — C1UB — C13B 


1 nn n~7 1 1 n\ 

luy.u / (iy) 


P11D P 1 AO P11D 

C 1 2B — C 1 UB — C 1 3B 


1 nn 1 n\ 

iuy.1 (2) 


pid p 1 no n id 
C2B — C 1 UB — C 1 1 B 


1 no o n\ 
lUo.O (2) 


p 1 id Pino P110 
C12B — C1UB — CI Irs 


1 nn a n\ 
lUy.4 (2) 


piio Pino P110 
C13B — C1UB — CI IB 


1 no n n\ 
lUo.y (2) 


pino pi co pi /;o 
C2UB — C 1 JB — C 1 oB 


1 1 O O /T\ 

11 6.0 (2) 


PinD P1 CO P1 

C2UB — C 1 JB — C 1 4B 


1 1 O 1 /1\ 

11 0.3 (2) 


pi/;o Pico run 
C 1 oB — C 1 JB — C 1 4B 


122. y (2) 


mA pi a ni a 
U2A — CIA — OlA 


12U.U (2) 


P.1 A P 1 A pta 

U2 A — C 1 A — C2 A 


1 1 n\ 
13U.1 (2) 


P. 1 A p 1 A PTA 

U 1 A — C 1 A — C2 A 


inn oo / 1 o\ 
lUy.OO (lo) 


P.1D P10 AID 

U2B — C 1 B — U 1 B 


1 in /i n\ 
12U.4 (2) 


P.1D P10 PID 

U2B — C 1 B — C2B 


12y.l (2) 


aid P10 AID 

U 1 B — C 1 B — C2B 


iin A A /10\ 

11U.44 (lo) 


PO A PO A P/1 A 

CoA — CVA — C4A 


111 c n\ 
111. J (A) 


po a pn a tin a 1 
CoA — CVA — riVAl 


1 nn i 

iuy.3 


p/t a pn a tin a 1 
C4A — CV A — riV A 1 


1 nn i 

iuy.3 


ao A pn A Tin A 1 

CoA — CyA — HyA2 


1 nn 7 

iuy.3 


p/t a pn a un a i 
C4A — CyA — HyA2 


1 nn q 

iuy.3 


un a 1 pn a un a i 
HyA 1 — CyA — riy A2 


1 no n 
lUo.U 


/'ITi pco < ' /. 1 1 

C4B — CjB — CoB 


111 A /1\ 

1 1 1 .4 (2) 


P/IO PCO UCO 1 

C4B — CjB — H jB 1 


1 nn i 

iuy.3 


p/;d pco uco i 
CoB — C5B — Hdd 1 


1 nn i 

iuy.3 


P/IO PCO ITCD1 

C4B — C5B — HjB2 


1 nn i 

iuy.3 


p/:o pco ucdi 
CoB — CjB — HjB2 


1 nn i 

iuy.3 


UCO 1 PCO ITCD1 

HjBI — CjB — HjB2 


1 no n 
lUo.U 


n a n/iA pn a 
C2 A — C 1 UA — C 1 2A 


1111 n\ 
112.1 (2) 


PI A A1/1A PITA 

C2 A — C 1 UA — C 1 3A 


1 no /; n\ 
lUo.O (2) 


pn A pifAA PITA 

C 1 2 A — C 1 U A — C 1 3 A 


1 nn i /i\ 
lUy.3 (3) 


PTA A1/1A All A 

C2 A — C 1 U A — C 1 1 A 


1 no n n\ 
lUo.y (2) 


PITA AlfAA n 1 A 

C12A — C1UA — C11A 


i no i n\ 
lUo.l (2) 


pn a pinA P11A 
CI 3 A — C1UA — C11A 


1 nn n / 1 \ 
lUy.y (i) 
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